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Methods
Animal handling, husbandry, and breeding Treatment of mice was in accordance with the German law for conducting animal experiments and followed the NIH guide for the care and use of laboratory animals. BrdU injection and killing of mice for tissue analysis were approved by the Landesuntersuchungsamt Rheinland-Pfalz (23 177-07/G10-2-001), mouse husbandry and breeding was approved by the City of Kaiserslautern -Referat Umweltschutz.
Antibodies used were as follows: actin (1:10,000, clone C4, #69100, MP Biomedicals), BrdU
(1:500, clone BU33, #B2531, Sigma-Aldrich), calbindin (1:1,000, clone CL-300, #C8666, Sigma-Aldrich), GFAP (1:500, #Z0334, DakoCytomation), phospho-histoneH3 (1:1,000, #06-570, Millipore), Mena (1:1000, clone A351F7D9, #MAB2635, Millipore), NeuN (1:500, clone A60, #MAB377, Millipore), β-tubulin (1:1,000, clone TUB2.1, #T5201, SigmaAldrich), VGluT2 (1:500, #MAB5504, Millipore), and vinculin (1:1000, clone 7F9, #MAB3574, Millipore). Antibodies for profilin1 (Witke et al., 1998 ), profilin2 (Pilo Boyl et al., 2007 , and CaMKIV (Sakagami et al., 1999) were described before.
Immunoblots Brain tissue extracts were prepared by homogenizing fresh tissue in ice-cold protein extraction buffer containing 20 mM Tris-HCl pH 8.0, 100 mM NaCl, 5 mM EGTA, 2 mM EDTA, 0.5% TritonX-100, Complete protease inhibitor cocktail (Roche) and, when necessary, phosphatase inhibitor phosStop (Roche) using a tight fitting Douncer. Cytoplasmic fractions were gained by 20 min centrifugation at 20,000 g using a Eppendorf 5417R centrifuge.
Nissl-staining
Mice at different developmental stages (P8, P12, P15, P60) were sacrificed by cervical dislocation. Brains were dissected, immediately frozen in liquid nitrogen and stored at -80°C. Frozen brains were cut into 20 µm sections using a Leica cryostat and Nissl stained for morphological evaluation. Images were generated by using a Nikon Super Coolscan9000 scanner for low magnification and by using Zeiss Axioskop2 microscope, F-view camera
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Kullmann et al. Immunohistochemistry Mice were deeply anesthetized by a lethal intraperitoneal injection of chloral hydrate and perfused transcardially with PBS followed by 4% PFA. Brains were removed and stored in fixative overnight at 4°C. After a short PBS washing step, brains were embedded in 0.1 M phosphate-buffered saline containing (in %) 0.375 gelatine, 22.5 bovine serum albumin (BSA) and 2.6 glutardialdehyde and cut into 100-µm-thick parasagittal sections using a manual vibratome (Campden Instruments). Sections were collected in PBS and subsequently blocked for 1 hour in 2% BSA, 3% normal goat serum, 0,5% NP-40/PBS at room temperature. Sections were incubated overnight with primary antibodies in blocking solution at 4°C followed by 3 washing steps of 5 min each in PBS. After an additional 30 min blocking step, sections were incubated for 1 hour with secondary antibodies (Alexa Fluor 488-or 546-conjugated goat anti-mouse or goat anti-rabbit, Invitrogen) in 2% BSA, 0.5% NP-40/PBS. Propidium iodide (#P4170, Sigma Aldrich) was used for nuclear counterstaining in some experiments. Sections were mounted using a homemade medium based on glycerol, polyvinylalcohol and DABCO after washing in PBS. Fluorescence micrographs were acquired on a Zeiss LSM 510 confocal microscope using 10x/0.3 and 40x/1.3 objectives and processed as described before (Herde et al., 2010) . Folium 4 parasagittal sections were chosen for quantification of phospho-histoneH3 positive cells (pH3 + ) in the EGL at P8 and NeuN + cells in the ML at P60. In both analyses, two parasagittal sections per animal and three animals per genotype were analyzed.
BrdU experiments Tissue preparation and processing was performed as described above.
Prior to BrdU immunostaining, DNA was denaturated by 30 min incubation in 4M HCl BG morphology BG morphology was assessed essentially as described before (Brockhaus and Deitmer, 2002) . Briefly, parasagittal cerebellar slices were prepared from juvenile mice.
Animals were decapitated and the cerebelli were transferred into ice-cold solution containing (in mM): 125 NaCl, 2.5 KCl, 25 NaHCO 3 , 1.25 NaH 2 PO 4 , 25 glucose, 2.5 MgCl 2 , and 0.5
CaCl 2 (pH was maintained at 7.4 by continuous application with carbogen (95%O 2 /5%CO 2 )).
Parasagittal slices (250 µm) were prepared using a VT 1000S vibratome (Leica), incubated Profilin1 is required for radial migration 10% fetal calf serum gold (PAA), 2 mM L-glutamine (Invitrogen), and penicillin/streptomycin (PAA). Subsequently, pieces were triturated using 20 and 24 gauge needles. The resulting suspension was transferred to cover slips coated with 0.01% poly-llysine (Sigma-Aldrich). To prevent adhesion of CGN, dishes were shaken vigorously after 30 min and supernatant was removed. Isolation of CGN was essentially performed as described (Hatten, 1985) . Briefly, two step Percoll gradients (30% and 60%; GE Healthcare) were loaded with a single cell suspension that was generated as described above. After centrifugation at 3,250 g (Eppendorf 2850 R) for 10 min, CGN were harvested from the 30%/60% interphase of the gradient, diluted in 10 ml PBS, pelleted at 600 rpm for 5 min and washed in BME complete before plating. In vitro CGN migration: Mouse cerebellar astrocytes were purified as described above and plated in 3.5 cm culture dishes with glass bottoms (FluoroDish, World Precision Instruments) coated with 0.01% poly-l-lysine. Such astrocytes were grown for one day; thereafter, 8x10 5 freshly purified granule cells were seeded on top of the astrocytes and culturing was continued for another day. Elongated CGN that were flattened against processes of GC were imaged using a 20x (1.3 NA) objective and an Axio Observer Z.1 (Carl Zeiss). Migration of CGN on stationary GC was quantified as described before (Edmondson and Hatten, 1987) . Maximal soma length was measured before, during and after a migration cycle using ImageJ. Images of Mena and vinculin immunoreactivity in migrating CGN were generated using a Zeiss Axioskop2 microscope equipped with a Plan-Neofluar 100x (1.3 NA) objective, an F-view camera system (Olympus), and Cell F software (Olympus). Mean fluorescence intensities in CGN-GC junctions (as shown exemplarily for Mena in a control CGN in Fig. 4D ) were analyzed by subtracting individual cell specific background staining using ImageJ software. EGL explants were generated essentially as described before (Nagata and Nakatsuji, 1990) . Briefly, cerebellar grey matter from P4 mice was excised in ice-cold PBS and meninges were removed. Tissue was cut into small pieces and transferred to coated coverslips (0.01% poly-l-
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Profilin1 is required for radial migration lysin, 0.002% laminin (Sigma-Aldrich)) in 24-well plates containing BME complete. Explants were incubated for 4 days at 95%O 2 /5%CO 2 and 37°C before 20 min fixation in 4% PFA and further processing for immunocytochemistry. To quantify axonal outgrowth, the length of the six longest β-tubulin-stained axons and the number of axons longer than 400 µm were measured using ImageJ (Kerjan et al., 2005; Charrier et al., 2006 ) CGN binding assay: CGN were isolated from P6-7 mice as described before (Hatten, 1985) and CGN binding assay was performed essentially as previously described (Adams et al., 2002) . Briefly, 30,000 Hoechst 33342-stained (Invitrogen) CGN per well (24-well plate) were added to an astrocyte carpet.
CGN were allowed to settle for 120 min before the dish was shaken at 250 rpm for 2 min using an IKA KS 250 shaker (IKA). The supernatant was drawn off and the remaining cells were fixed using 4% PFA. The number of Hoechst-stained CGN attached to astrocytes was determined from fluorescence images that were generated at a Zeiss Axioskop2 microscope using an F-view camera system (Olympus) and Cell F software (Olympus).
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